Role of intracellular cationic liposome-DNA complex dissociation in transfection mediated by cationic lipids.
The cationic lipid-mediated gene transfer process involves sequential steps: internalization of the cationic lipid-DNA complexes inside the cells via an endocytosis-like mechanism, escape from endosomes, dissociation of the complex, and finally entry of free DNA into the nucleus. However, cationic lipid-DNA complex dissociation in the cytoplasm and the ability of the subsequently released DNA to enter the nucleus have not yet been demonstrated. In this report we showed, using confocal laser scanning analysis, that microinjection of a double fluorescent-labeled cationic lipid-pCMV-LacZ plasmid complex into the cytoplasm of HeLa cells results in efficient complex dissociation. However, the released DNA did not enter the nucleus, and no significant transfection could be detected. In contrast, nuclear microinjection of the cationic lipid-pCMV-LacZ plasmid complex resulted in efficient complex dissociation and transfection of all the cells. Taken together, the data suggest that intracellular dissociation of the cationic lipid-DNA complex is not a limiting step for transfection as previously thought.